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Abstract 
An increasingly body of evidence reveal that plants are involved in many different 
interactions with unrelated taxa which frequently determine their health status and 
survival. Both above and below-ground processes, and their interactions, are equally 
relevant for the final outcome of the entire process. Invasive species frequently disrupt 
these interactions and generate new ones, which may induce unexpected effects on 
plant health and survival. Aliens may even take advantage of some specific or unusual 
plant-animal interactions to improve its own expansion.  
In this work we study the health status of centenarian cork oaks in the Doñana 
Biological Reserve, SW Spain, from both the above- and below-ground compartments. 
We assessed the effects on tree defoliation of native and alien species, belonging to 
different taxa: fungi, bird and ants, and their ecological interactions.  
Around half of the seventy studied trees are part of a wading bird colony and the other 
half are out of the bird effects. We gathered data on the bird nesting frequency. We 
also assessed the presence of two alien species: the ant Linepithema humile and the 
oomycete Phitophthora cinnamomi. Soil chemical (nutrient availability) and 
microbiological (mycorrhyza diversity and abundance) analyses were also performed.  
The best models (based on the lowest AIC values) to predict tree defoliation always 
included both, concentration of the soil nutrients N and P, and ant presence. The best 
predictor to explain tree defoliation was ectomicorrhyza diversity in the topsoil 
(<20cm), which, in turn, was best explained by mean waterbird density supported by 
the canopy and by ant presence. On the other hand, we found that soil nutrients (N, P 
and K) level under tree canopies and the distance to human settlement are the best 
subset of variables for explaining the presence of the invasive Argentine ant.   
All previous results are compatible with an explanatory model of tree health based on 
a soil- mediated influence of wading birds on tree health status: deposition of wading 
bird products on topsoil strongly affect soil chemistry, largely increasing the level of 
the two main limiting nutrients (N and P). This eutrophication process seems to favor 
the settlement and proliferation of the invasive ant, which, in turn, seem to negatively 
affect to ectomicorrhyza diversity which, in turn, was closely related to tree decline. 
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